INTRODUCTION
Pedagogical discontentment is viewed as teachers' assessment of contextual aspects including working conditions and other external factors such as Correspondence: Murat Kahveci, Faculty of Education, Çanakkale Onsekiz Mart University, E4-427, Merkez 17100, Çanakkale, Turkey. E-mail: mkk8653@my.fsu.edu doi: 10.12973/eurasia.2015.1417a standardized testing, limited lesson hours to cover content, facilities and paperwork. The construct means a state of cognitive conflict that exists when an individual recognizes a mismatch between science teacher's pedagogical goals and classroom practices. For a detailed discussion about pedagogical discontentment-its connection to the conceptual change models, its difference from contextual and job (dis)satisfaction, its interaction with teacher self-efficacy, and its meaning on teachers' receptivity to reform-, please see the relatively recent work of Southerland, S. A., Sowell, S., Blanchard, M., and Granger, E. M. (2011) .
The quantification of the construct pedagogical discontentment was achieved via means of developing the STPD instrument by a group of researchers (Southerland et al., 2012) . For the development and evaluation of the instrument, the researchers worked with practicing science teachers from all over the U.S. The initial stage of the instrument development involved selecting a purposeful sample of 18 teachers across the country and conducting a series of semi-structured interviews. These teachers were selected to represent diverse teaching situations (i.e., grade level, science discipline) and personal characteristics (i.e., teaching experience, gender). The teaching experience of these teachers ranged from 1-5 years to 15 or more years. They taught at elementary (grades K-5), middle (grades 6-8) or high school (grades 9-12) levels, and had elementary education, secondary education or science doctorate degree. Based on the interviews the researchers constructed five categories of discontentment, which represented the teachers' common experiences. Based on the five themes the researchers created 42 Likert-scale items and sought expert opinion from 10 classroom teachers and six science educators for content validity. In addition, five science education graduate students who were also classroom science teachers provided feedback.
While ensuring the construct validity, the researchers recruited 171 teachers from 12 states around the U.S. Similar to the initial sample, the teachers in the second sample represented a variety of teaching and personal characteristics in terms of gender, grades taught, age and teaching experience (Southerland et al., 2012) . Based on the data collected, the construct validity of the scale was evaluated via factor analysis. The final STPD instrument consisted of 21 items in six subscales. According to these subscales pedagogical discontentment is classified into six categories: implementing inquiry instruction (IB) (four items), ability to teach all students science (AL) (four items), science content knowledge (SC) (four items), balance depth versus breadth of instruction (DB) (three items), teaching nature of science (TN) (three items), and assessing science learning (AP) (three items). During the evaluation process the Cronbach's alpha reliability coefficient was computed as .93 for the entire instrument. The reliability coefficients computed for each of the subscales are given in Table 1 . For each of the items in the subscales respondents State of the literature  Pedagogical discontentment means a state of cognitive conflict that teachers realize a mismatch between pedagogical goals and actual classroom practices.  Pedagogical discontentment is attributed to teachers' receptivity to reform, while it differs from contextual and job satisfaction.  It is psychometrically possible to measure pedagogical discontentment however any attempt is contaminated with cultural, social, and political boundaries. Further purification for another context such as Saudi Arabia should be taken care of.
Contribution of this paper to the literature
 This study provides psychometric evidence for the STPD instrument to be used in the context of Saudi Arabia. Thus, Arabic speaking countries and similar educational contexts around that region will be able to utilize this instrument to reliably identify their teachers' openness to reform in science education-if any reform act is planned ahead.  Measurement integrity of the STPD instrument actually turns out to be much different structure than in the US. Thus, policy-makers in the Saudi Arabia context need to understand the differences.  This kind of instrumentation is often needed in science education in such cases as more indepth demographics information is neededespecially when the focus is on educational reforms in science teaching.
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are required to select between options of 'no / slight / moderate / significant / very high discontentment'. However, as pointed out by the developers, the STPD scale has a strength, on the other hand this strength holds a limitation about its use in all contexts, those of which may include international use.
A strength of our instrument is the use of the qualitative data to derive the subscales and wording for the items. Based on the interviews and focus groups, the items in the STPD scale were constructed in ways that are familiar and consistent with classroom science teachers' experiences. However, as we pointed out, affective perceptions can be highly personalized; therefore, our instrument may not attend to all aspects of discontentment for all teachers. (Southerland et al., 2012, p. 491) Therefore, it becomes evidently clearer that the construct validity of the STPD scale must be checked before its use in the Saudi Arabian context at large. On the other hand, Qablan et al. (2010) used an earlier version of the STPD scale in Jordan after translating it to the Arabic language, however in this study they did not report the construct validity of the instrument.
Conducting a factor analysis of the observed scores on a given instrument, one can determine if the test is measuring the variables it purports to, which is the definition of construct validation (Stapleton, 1997) . Factor analysis is known as the heart of the measurement of psychological constructs (Nunnally, 1978) .
The purpose of the present study is to explore the measurement integrity of the scores on the Science Teachers' Pedagogical Discontentment (STPD) scale in the Saudi Arabia context. Specifically, there were two research questions to address. First, what structure underlies responses to the measure-that is, does the (Arabic) structure correspond to that observed by Southerland et al. (2012) (in the US context)? Second, are scores on the STPD scale as a whole and as per each factor category reliable well enough to be used for future research?
METHOD
This is a survey research designed to investigate science teachers' pedagogical discontentment in Saudi Arabia (Jaeger, 1988) . Specifically, this paper deals with only the construct validity of the Arabic STPD instrument.
Cross-cultural validation
The study addresses the procedures by following rigorous steps suggested by Sperber, Devellis, and Boehlecke (1994) for the process of cross-cultural validation. The researchers emphasize the challenge of adapting an instrument in a culturally relevant and sensible form and yet maintaining the original meaning. Thus, they argue that cross-cultural validation should be planned meticulously in advance. Attending to Sperber et al.'s (1994) cautions and suggestions, the original instruments were first translated into Arabic by a bilingual science educator fluent in both English and Arabic languages (Table 2) . Then, the Arabic versions of the instruments were back-translated to English by independent science educators in Saudi Arabia also fluent in English. The Saudi science educators did not see the original English instruments. Following the translations, the original and the back-translated versions of the instruments were compared and evaluated in terms of form (language) and meaning. Comparability of language was regarded as the formal similarity of words, phrases, sentences, and similarity of interpretability was considered as the extent to which the two versions would invoke the same attitude response even if the wording were slightly different. For this purpose, an evaluation form (see Appendix) on both dimensions (language and meaning) with a 7-point Likert-type scale with options ranging from 'extremely comparable' to 'not at all comparable' was prepared for the original and back-translated item pairs. If the items were judged as extremely comparable they were scored 1.
The comparability of the items in terms of language and meaning was performed by a total of four native English speakers holding doctoral degrees in educational sciences. Scores given by the four experts were averaged and a threshold of 3 was used in deciding whether or not retranslation was needed. Items with an average score of 3 or above for both language and meaning were the ones that needed a careful reconsideration. Items that had a score of 3 or higher for only language were slightly modified to improve their language similarity while keeping the meaning intact. Based on the comparability evaluation, in the STPD scale four items were retranslated for both meaning and language, and four items were revised for only language.
In addition to the translation, back-translation and comparability work, some of the items were revised and clarified to respond to the Saudi Arabia context. Saudi Arabia has its unique culture and there are many current reform movements concerning science education. As these reforms and teachers' responses to them would be different than any other culture, it was important that the questionnaire reflects the context of Saudi Arabia and the nature of the reforms. An example of such a revision is changing the STPD item "balancing personal science teaching goals with those of state and national standards" to "balancing personal science teaching goals with those requirements, standards, goals set out by the Ministry of Education" as the only entity to set educational standards in Saudi Arabia was the Ministry of Education. One item (balancing personal science teaching goals with Table 2 . Translation and adaptation procedures of the instrument (Sperber et al., 1994) -Comparability of language: the formal similarity of words, phrases, and sentences -Similarity of interpretability: the degree to which the two versions would engender the same attitude response even if the wording were not the same Likert scales used Consulting the translators for re-translation in case there are items with moderately or less similar interpretability and/or comparability of language.
-Re-comparison by native English speakers Revision of some items to respond to the context and reforms in Saudi Arabia. Evaluation of the instruments by in-service science teachers in terms of language, clarity, meaning and suitability to the Saudi science teachers' population (seven in-service science teachers).
state/national testing requirements) was omitted from the STPD scale because the Ministry of Education has not released any testing benchmarks or standards.
In the final stage of development, the STPD instrument that eventually included 20 items was evaluated by seven Saudi science teachers specializing in physics, chemistry, biology, and geology, in terms of suitability for the local population of teachers. Their feedback was sought to identify any ambiguities or difficulties.
Subjects
The study was conducted in Saudi Arabia context with a total of 994 science teachers (656 females and 338 males) who were teaching physics (N=90, 9.1%), chemistry (N=93, 9.4%), biology (N=56, 5.6%) at secondary school level, and general science (N=682, 68.6%) at elementary and middle school levels. 923 schools (92.9%) were located in urban area while the rest of the schools were in suburban or rural areas. In regards to teaching experience, 36.6% participants fall into their first 5 years, 26.2% up to 10 years, 15.5% up to 15 years, 13.4% up to 20 years, and 9.3% 25 or more years. Majority of teachers (57.3%) have participated more than one professıonal development programs while the rest has no professional development experience at all.
The teachers were presented with the STPD instrument and asked to choose one of the Likert-scale options for each item. An informed consent letter was attached, outlining the nature of the research and ascertaining the confidentiality of individual responses.
RESULTS
Following data collection, the ratings were entered into SPSS (2012) for the analyses of descriptive and inferential statistics. Table 3 , all of the items were evaluated in terms of their goodness of fit for the normality condition. Scores were calculated in SPSS's list-wise selection, resulting in 982 valid cases. Thus, 12 cases were omitted from further analyses at this stage allowing one to employ advanced parametric test. The main indicator in this stage was the identification of cases, those standard scores of which exceed +/-3 boundary condition. To interpret the mean values, please note that 1 denotes "very high discontentment" while 5 denotes "no discontentment."
Descriptive results

As given in
Factor analytic results
As the STPD instrument is highly sensitive to personal perceptions and depends on educational systems and reforms (implying cultural differences), both Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) are considered to validate the underlying contracts (Kline, 2011; Pett, Lackey, & Sullivan, 2003; Swisher, Beckstead, & Bebeau, 2004; Thompson, 2004) .
Step 1. Exploratory factor analysis (Split-Half)
The main data was randomly split in haft, yielding new set of data with a sample size N= 471 for EFA. The KMO index yielding .974 > .500 suggests that the correlation matrix is not an identity matrix and sampling is suitable to run the factor analysis (see Table 4 ). In addition, the Bartlett's Test of Sphericity (p=.000<.050) confirms that there is a high correlation among the items, and thus, factor analysis should reliably discern the patterns over the dataset (Kaiser, 1974) . Table 5 shows the factor structure of the data. The model suggests that there is only one factor component satisfying Kaiser's criteria (eigenvalue > 1) (Kaiser, 1960) as explained by the scores of STPD. The variance of the model yields 71%. This is an acceptable result for the explained variance in the humanities (Pett et al., 2003) .
Principle component analysis (PCA) with varimax rotation produced Table 6 , indicating the items associated with every factors component. As there exists only one component, no rotation could be employed. PCA suggested for establishing preliminary solutions in EFA (Pett et al., 2003) . To retain an item in a component, .000 the following conditions were preferred: (1) the factor loadings must be higher than .400 and (2) a component contains at least three items (variables) loaded (Henson & Roberts, 2006) -assuming the condition (1) is met (doublets are omitted in this process). In this case all 20 items loaded higher than .575, which implies a welldefined one-factor structure for the data overall, named STPD, in short. Cronbach alpha reliability statistics (.978) shows that the Arabic STPD is highly reliable (Table  7) . Step 2. Confirmatory factor analysis (Split-Half) Confirmatory Factor Analysis (CFA) is run over the second half of the data (N=511) derived from the Arabic STPD instrument. To employ the CFA analysis, IBM SPSS Amos 21 (Amos Development Corporation, Meadville, PA, USA) is used (Arbuckle, 2012) Table 8 are based on Hu and Bentler (1999) , which indicates the goodness of fit indices. As chi-square per degree of freedom is in the acceptable region (<5), and similarly CFI, GFI, AGFI, and RMSEA values are under the threshold values, one would conclude that the suggested one-factor model (See Figure 1) is a "good fit." Thus, Arabic STPD instrument is a one-dimensional instrument measuring one construct, named STPD. With respect to treatments to suggested modification indices, many of the highly loaded ones are applied because there is only one latent variable and observed variables predicting common latent variables could share error variances.
This could be considered as a unique case because all 20 items are predicting one latent variable. In order to maximize the model fit, the standardized residual covariance matrix is carefully investigated (See Figure 2) . Items 1, 4, 14, 17 and 18 were removed from the model as they loaded very high. Normally, concurrent occurrences of an item >.4 is considered as a source of discrepancy between the proposed and estimated models. The Cronbach alpha reliability coefficient (.975) of this model confirms highly reliable instrument.
DISCUSSION AND CONCLUSIONS
The results of EFA and CFA results are overall promising concerning the validity of the scores from the STPD scale. Having only one component, namely "Science teachers' pedagogical discontentment (STPD)" indicates that the teachers in Saudi Arabia perceive their pedagogical discontentment as one-dimensional mismatch with their pedagogical goals and teaching practice. In the original instrument (Southerland et al., 2012) , there were six distinct dimensions in the measure. The potential reason for one-dimensional result could be that Arabic science teachers might have less experience in professional development towards alternative Hu and Bentler (1999) teaching methods such as inquiry-based science education as opposed to their American counterparts. This reason might reveal broader understandings about reforms and their effects in Saudi Arabia context. This evidence is alignment with the current debate in Saudi Arabia, indeed. Although there has been a shift from traditional teaching to inquiry-based science education, Almazroa and Alorini, as cited by Almazroa (2013) claim that professional development activities that are offered to teachers do not meet the demand of new curriculum.
In conclusion, the results of this study confirm that the Arabic version of the STPD scale is valid and highly reliable. It can be used in this specific context as a onedimensional affective state to measure teachers' pedagogical discontentment towards teaching science. 
